,2 4-4 





BRIDGE FLOORING 
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Rep/aces Worn Plank Flooring 

Stiffens Weakened Structures 

The Ideal Base for Bituminous Surfaced Road- 
ways on Bridges, Viaducts, Overpasses, etc. 






UNITED STEEL FABRICATORS, Inc.. Wooster, Ohio 



1. Provides a simple, economical, maintenance-reducing 
floor for new or existing highway bridges, viaducts, 
overpasses and similar structures. 

2. Installs rapidly and easily without special equipment. 

3. Reduces dead load to a minimum. 

4. Stiffens the entire structure. 

5. Entirely eliminates the maintenance common to wood 
plank flooring. 

6. Provides rattle-proof construction. 

7. Provides uniform support for smooth bituminous sur- 
facing. 




Typical USF Structural- 
Plate Bridge Flooring 
welded in position and 
ready for bituminous sur- 




GENERAL DESCRIPTION 

USF Structural-Plate Bridge Flooring is a 
formed steel plate designed in a series of 
trapezoidal corrugations having a 2" depth 
and 6" pitch which provide a uniform 
section that gives greatest steel efficiency. 
This permits maximum strength with a 
minimum of dead load. Plates have a width 
of 24" and a length sufficient to extend 
across the full length of roadway. They are 
furnished in 12, 10 and 7 gauge. Plates for 
skewed structures are shop cut and marked 
for easy identification. 

Oval welding holes corresponding to 
stringer locations are punched in the valley 
of every corrugation. Weep holes may be 
provided in the quarter point between 
stringers in the same manner. End dams 
are welded to ends of plates to retain 
surfacing material at roadway edges. 
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Steps in bridge floor replacement with 




STEP ONE 



Beginning at the end of the bridge, the 
worn plank is removed in convenient 
working sections. A winch truck hav- 
ing an A frame derrick may be used to 
remove the old wood floor and to 
bring in the new steel floor. After the 
old floor is removed from one working 
section any necessary painting, repairs 
or replacements to stringers and floor 
beams may be made. It is important 
that any low stringers be raised to 
provide uniform bearing for the floor 
plates. 



STEP TWO 



The winch truck then brings several 
plates from the stock pile and deposits 
them on the stringers. Workmen place 
the plates in proper position for 
welding or other fastening. Wood 
stringer systems are drilled to accept 
lag bolts. Welding is used to attach 
plates to steel stringers. 



USF &fc/cfi/rct/-P/cfie bridge flooring 



STEP THREE 



After the first plate is correctly posi- 
tioned it is anchored to the stringers 
by placing a few welds at scattered 
locations. Subsequent plates are 
given the same treatment. In some 
cases it is necessary to apply pressure 
to the plates to insure proper contact 
with the stringers. After the flooring 
is "anchored" it is ready for complete 
welding. This consists of placing a 
}/§" x 1 " fillet weld on both sides of 
the welding holes located in the valley 
of each corrugation at each stringer. 
The second and succeeding plates are 
welded together by 3 " bead welds on 
the overlapping joint midway between 
each pair of stringers. 

Wooden stringers are drilled and 
attachment is by lag bolts. (See 
Specifications.) 



STEP FOUR 



Remove erection debris by sweeping. 
Check to see that all plates are welded 
to the stringers and to each other. Be 
sure plates are clean and dry, then 
apply a bituminous prime coat of the 
type common to the locality to the top 
side of the plates. 
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Steps in bridge floor replacement 




STEP FIVE 



A first course of hot-mixed asphaltic 
concrete or other bituminous surfac- 
ing material common to the locality 
is then applied to the floor to a level 
slightly above the top of the corruga- 
tion crests and rolled thoroughly. A 
second course of similar material is 
then placed so that when finally rolled 
the resultant surface will be at least 2" 
in thickness above the corrugations at 
the roadway center and l" in thick- 
ness at the edges to provide a crown. 
Apply 2 coats of field paint to under- 
side of floor. 



STEP SIX 



The finished floor replacement pro- 
vides a wear-resistant, easily main- 
tained, and rattle-proof traffic surface. 
Many seriously weakened bridges have 
been returned to H-20 loadings by 
minor floor system repairs plus this 
USF Structural-Plate Bridge Flooring. 
The speed and efficiency with which 
it can be installed assures the least 
possible out-of-service time for the 
bridge. 



TYPICAL INSTALLATIONS 




Highway Bridge Flooring installed by the 
Nebraska Department of Highways on Ne- 
braska Highway #64 near Colon, Nebraska. 



A four span highway bridge modernized 
with USF Structural- Plate Bridge Flooring 
and bituminous surfacing. This installation 
is over the Wabash River in Tippecanoe 
County, at Lafayette, Indiana, 
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A typical small secondary highway installa- 
tion of USF Bridge Flooring in Brown 
County, South Dakota. 



A single span installation of L SF Structural- 
Plate Bridge Flooring made by the West 
Virginia State Road Commission in Logan 
County, West Virginia. 






A secondary highuay bridge installation of 
( S{ Structural-Plate Bridge I looting in 

\\ ood County, U isconsin, installed by the 
( outity Commissioners. 
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TYPICAL INSTALLATIONS 



A railroad overpass using VSF Structural- 
Plate Bridge flooring, installed by the 
City of Hammond, Indiana. 




Another main highway bridge modernized 
by the Franklin County Commissioners with 
USF Structural- Plate Bridge Flooring and 
located in the City of Columbus, Ohio. 




A Pennsylvania Department of Highways 
installation of I SF Structural Plate Bridge 
Flooring on a span over the Susquehanna 
River at Cherry Tree, Pennsylvania. 



' ' • i umiy ( ommissioner's ,, 

stallalion of ( W structural- Plate Bridge 
F l ee ring at I bricbspille, Ohio. 




CARRY A FIELD STOCK 



OF 



U S F <Sfr(/clM2/~fflafe BRIDGE FLOORING 




CUSTOM DESIGN NOT ALWAYS REQUIRED — 

While USF Structural-Plate Bridge Flooring is 
usually shop fabricated to your requirements, 
plates of standard lengths may be carried in 
stock for use on many small installations and 
for emergencies where the work is usually per- 
formed by maintenance forces without detailed 
plans. When supplied for stock, standard length 
plates are furnished without weld holes or weep 
holes. End dams may also be stocked in either 
2 foot lengths or 12 foot lengths, for field 
attachment. 



WHAT TO STOCK— Local conditions will de- 
termine the lengths and gauges of the plates to 
be stocked. A representative stock may include a 
quantity of 7, 10 and 1 2 gauge plates in standard 

lengths of 6, 8, 10, 11 and 12 feet. With access 
to such a stock the maintenance forces are in 
position to speedily replace any floor having 
stringer spacings up to 30 inches clear span. 



example, if the clear span between stringers is 
2 I inches then io gauge plates are required. 
Refer to Sec. AA, Page L0. Second, determine the 
besi combination oi plates to give the desired 
width, lor example, it the width is \h feel a 

combination of 8 and In foot plates or 12 and 
6 foot pla'tes mav be used. Since the plates are 2 

feei wulc the number ot plates required is readili 

determined. 



PREPARATION OF PLATES FOR INSTALLATION 

First, the plates should be butt welded either 
in the storage vard or at the work site Second, 
the weld holes M)d weep holes should be burned 
in the plates at the work site. Both operations are 
to be in accordance with Engineering I>ata .im\ 
Specifications shown on Pages 1 and 1 1 Plate 
width (2) end dams mav be welded to the 
individual plates before thev are laid or 6 plate 
width (12 ) end dams mav be added after the 
plates are laid. 



SELECTION OF STOCK PLATES FOR INSTALLA- 
TION — First, check the stringer spacing and 
then determine the gauge of the plates required 
by referring to Engineering Design Data and 
Specifications shown on Pages 10 and 11. For 



INSTALLATION OF PLATES — The installation of 
field prepared stock plates is the same as for shop 
fabricated plates. See Steps in Bridge Floor 
Replacement, Engineering Data and Specr 
tions. 
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ENGINEERING DETAILS 
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DESIGN DATA 
for HI 5 & H20 Loading 

(H 10 Loading Similar) 

1. Wheel Loads* (P)=16000#. (12000# + 33V<i% 
Impact) 

2. Load distribution longitudinally (El) = 20". 

3. Load distribution transversely (Et) = W+12" 
W= 1" per ton of total weight of loaded truck. 
Et = 32", use 20 for conservative design. 

4. Effective Section Modulus. 

(S) = (Et) x (unit section modulus). 

5. Span (L) = Distance between the edges of the 
stringer flanges. 

6. Bending Moment 8 10 (PL 4-PE1 8) 

7. Allowable fiber stress (f) = 20,000#/in 2 

8. Resisting Moment (M) (f) (5 ) 

9. Allowable Span (L) = 5M P- El 2 

*"Standard Specifications for Highway Bridges", The American 
Association of State Highway Officials, Washington, D.C. 1949 
page 133. 
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DIAGRAM 



Plate 

Gauge 

7 
10 
12 



Plate 
Width 



24 
24 
24 



Properties 



S in 3 /in S'in 3 M in* 



.162 
.124 
.098 



3.25 
2.49 
1.96 



64,920 
49,760 
39,280 



30 
25 
22 



6 Ft. 



128 
96 
75 



SPECIFICATIONS 

FLOORING ON STEEL STRINGERS 

DESCRIPTION 

Bridge Flooring Plates shall have a trapezoidal corruga- 
tion not less than 2" deep and not more than 6" pitch. 
Corrugated plates shall have a nominal laying width of 
24". Plates shall have one edge offset to permit lapping. 
Oval holes shall be provided in every corrugation at 
every stringer for welding purposes. Oval weep holes 
shall be placed in the valley of every corrugation at the 
quarter point between stringer centers. 

Plates over 12/ in length may be spliced by shop welding 
two or more units end to end. AH splices shall consist 
of continuous butt welds on both sides of the plate; 
except that when splices occur over stringers, that 
portion of the weld on the bottom of the plate which 
would actually bear on the stringers shall be omitted 
or ground flush. 

Dams of 10 ga. steel shall be welded to the ends of 
plates to retain surfacing material and to provide a 
drip edge for surface water. 

On skewed structures plates shall be flame cut as re- 
quired and marked for easy erection. 

FINISH 

Plates shall be given one shop coat of baked-on rust- 
inhibitive primer applied immediately after fabrication. 

DESIGN 

Plates shall be of sufficient strength to carry the design 
load based on an allowable fiber stress of 20,000 lbs. 
per sq. in. and otherwise in accordance with current 
A.A.S.H.O. Standard specifications for highway bridges. 

ERECTION 

Plates shall be welded to each stringer with two Y%" x 1 " 
fillet welds at every corrugation and every stringer. Plates 
shall be joined at the edges by lapping and edges of ad- 
jacent plates shall be welded together with a bead weld 
3" long, midway between each pair of adjacent stringers. 
Low stringers shall be raised to provide uniform even 
bearing for bridge flooring plates. When necessary to 
maintain traffic during erection, all plates may be spliced 
over a center stringer and the splices may be field welded 
using a continuous butt weld across the top side of the 
plates. Standard 24" wide plates may be field cut to fit 
at bridge ends, expansion joints, etc. Cutting shall be 
done in such a manner that all plates fit properly and 
bear adequately. 

MATERIAL 

Plates shall be made of open-hearth or electric furnace 
steel in accordance with A.S.T.M. Specifications A-24 5, 
grade C. Plates shall have a minimum thickness of 12 
ga. subject to standard mill tolerance for gauge. 

FLOORING ON WOOD STRINGERS 

DESCRIPTION, FINISH, STRENGTH & MATERIAL 

Plates shall be the same in all respects as those described 
for use on steel stringers. 

ERECTION 

Plates shall be fastened to every stringer at every cor- 
rugation with Y^" x 4" lag screws and 9/1 6" diameter 
washers l%* O.D. Adjacent plates shall be joined at 
the edges by lapping. The edges of adjacent plates shall 
be welded together with a bead weld 3" long, midway 
between each pair of adjacent stringers. When stringers 
are of hard wood, % /%" holes shall be drilled in the 
stringers to receive the lag screws; when softwood is 
used, 14" holes should be drilled. 

Standard 24" wide plates may be field cut to fit at bridge 
ends, expansion joints, etc. Cutting shall be done in 
such a manner that all plates fit properly and bear 
adequately. 
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Weight per plate 



8 Ft. 



10 Ft. 



11 Ft. 



12 Ft. 



171 
128 
100 



214 
161 
125 



235 
177 
137 



256 
193 
150 



Average Weight per Sq. Ft. 



Plate * Surfacing Total 



10.7 
8.0 
6.2 



28.1 
28.1 
28.1 



38.8 
36.1 
34.3 



'Based on 2" Bituminous Surfacing at centerline and I' 1 at edge of pavement above crest of corrugation and 135#/cubic ft. 
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A POPULAR COMPANION PRODUCT 



Barrier-Beam 



1 kl 




Installs in minimum space — erects 
easily — offers maximum impact de- 
flection and exclusive "Safety-Top" 
design. Use for complete protection 
of bridge members against traffic 
hazards, for bridge approaches and all 
highway guard rail applications call- 
ing for deep-beam type rail. 
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